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YJIbTPACTPyKTYPA IIOKPOBHOrO KOMIIJIEKCA y CKPEBHEH 
HA nPHMEPE FILICOLLIS AN ATI S (PALAEACANTHOCEPHALA: 

POLYMORPHIDAE) H NEOECHINORHYNCHUS CRASSUS 
(EOACANTHOCEPHALA: NEOECHINORHYNCHIDAE) 

© B. n. Hhkhiuhh 

OnwcaHa TOHKan MopcjiojiorHH noBepxHOCTHOH Hacra TeryMeHTa (noKpoBHoro KOMnjieK- 
ca) y CKpeSHew Filicollis anatis h Neoechinorhynchus crassus. Ha ocHOBaHHH cpaBHMTejibHoro 
aHajiM3a nojiyneHHbix pe3yjibTaTOB h jjaHHbix jiHTepaTypbi noKa3aHO, hto noKpoBHbiH kom- 
njieKC y Bcex MCCJie^OBaHHbix CKpe6Heu Ha Bcex CTaauflx hx XH3HeHHoro UHKJia HMeeT 
IipHHUHIIHaJIbHO CXO^HOe CTpoeHHe. BblflBJieHHbie pa3JIHHHfl HOCflT KOJIHHeCTBeHHblH xa- 
paKTep H CBH3aHbI HJIH C B03paCT0M, HJIH C 3K0JI0rueH (3M6pHOHaJIbHbie jihhhhkh) HepBeH. 


TeryMeHT CKpeSHen npe^CTaBjineT co6oh THnHHHbiH CHMiuiacT, CHapyacn h H3- 
HyTpH OrpaHHHeHHblH UHTOnJia3MaTHHeCKHMH MeMSpaHaMH, H HMeeT CJIO^CHyiO 
MHorocjiOHHyio opraHH3auHK). B ero cocTaBe BbmejiuiOTCfl cjiejiyiomHe mop4)ojio- 
nmecKH h 4>yHKUHOHa^bHO pa3JiHHaiomHecH cjioh: nonepeuHO-BOJiOKHHCTbiH (no- 
BepXHOCTHblH), Be3HKyJIHpHbIH, BOHJIOHHO-BOJIOKHHCTblH, pajIHaJIbHO-BOJIOKHH- 

CTbiH h HaH6ojiee BHyTpeHHHH TpyGoHKOBbiH (Hhkhiuhh, 1998, 2000). 

noBepxHOCTHbiH OT^eji TeryMeHTa Bcema npHBJieKaji oco6oe BHHMaHHe nccjie- 
^OBaTejieH, nocKOJibKy b OTcyTCTBHe y CKpeSHen nnmeBapHTejibHoro TpaKTa hmchho 
c hhm CBH3biBajiH a6cop6uHK) nHmeBbix cyOcTaHUHH. Han6ojiee hpkhmh mop4>ojio- 
rHuecKHMH ocoSeHHOCTHMH 3 toh uacTH TeryMeHTa hbjihiotch chctcmb nop-KaHa^OB 
h HHTpacHMnjiacTHoe ynjiOTHeHHe — cjioh njiOTHoro roMoreHHoro MaTepnajia, pac- 
nojiaraiomHHCH non Hapy^KHOH uHTonjia3MaTHuecKOH MeMGpaHOH. KaHajibi npOHH- 
3biBaiOT HHTpacHMnjiacTHoe ynjiOTHeHHe h 3aKaHHHBaiOTC5i b BHjie 6a3ajibHbix pac- 
uiHpeHHH. HacTb TeryMeHTa (jincTajibHan no othoiuchhio k HHTpacHMnjiacTHOMy 
ynjiOTHeHHio), npejiCTaBjraeT co6oh KOMnjieKC 3JieMeHTOB, b hhcjio kotophx bkjiio- 
uaiOT rjiHKOKajiHKC, Hapy^KHyio UHTonjia3MaTHHecKyio MeMOpaHy TeiyMema h npn- 
jiOKamne k Hen ojiHy hjih rbq njiOTHbie njiacTHHKH. Ha ocHOBaHHH aHajiH3a HMeio- 
iuhxch coOcTBeHHbix h jiHTepaTypHbix jiaHHbix 6bmo npe#nojio>KeHO, hto Becb 3 tot 
KOM njieKC, Ha3BaHHbiH HaMH noKpoBHbiM (Hhkhiuhh, 1985, 1986), HMeeT npHHUH- 
nna^bHoe cxojictbo y Bcex CKpeOHen, norpaHHHHan TKaHb KOTopbix H3yueHa c npn- 
MeHeHneM 3 jicktpohhoh MHKpocKonHH (Hhkhiuhh, 1998, 2000). KpoMe Toro, no- 
jiyueHbi aaHHbie o cxojihom CTpoeHHH noKpoBHoro KOMnjieKca y pa3BHBaiomHXC5i 
aKamejui (Nikishin, 1992a, 19926) h 3M6pnoHajibHbix jihhhhok (Hhkhiuhh, Kpac- 
HomeKOB, 1990). C uejibio npOBepKH npejinojio^ceHHH o nocTOHHCTBe crpyKTypbi no- 
KpoBHoro KOMnjieKca y CKpeSHen, othoculuhxch k pa3HbiM cncTeMaTHuecKHM 
rpynnaM, HaMH npoBe^eHO H3yueHHe noBepxHOCTHOH uac™ TeryMeHTa y lOBeHHJib- 
Hbix h 3pejibix CKpeSHen Filicollis anatis (Palaeacanthocephala), a TaioKe y MOJiojibix 
CKpe6Hen Neoechinorhynchus crassus (Eoacanthocephala). 
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MATEPHAJI H METOflbl 


MaTepnaji juih nccjiejjOBaHHfl 6biji coSpaH Ha YcTb-HayHCKOM 6nojiorHHecKOM 
CTauHOHape HEIIC flBO PAH H3 ecTecTBeHHO HHBa3HpoBaHHbix xo3neB. Hccjie- 
flOBajm MOJio^bix CKpe6Hen Filieollis anatis H3 ^yTbinia (Colidris melanotos) h 3pejibix 
oco6en 3Toro BHjja H3 rarn (Somatheria fisheri), a TaKxce MOJio^bix CKpe6Hen 
Neoechinorhynchus crassus m xapnyca (Thymalus arcticus). )KHBbix nepBew (Jdhkch- 
poBajiH b 2 %-hom niyTapoBOM ajibjierHjie b TeneHne 5—6 jjHen hb2 %-hom TeTpa- 
OKCHJje OCMHH B TCHCHHe 3—5 H (B 3aBHCHMOCTH OT pa3MepOB), 06e3B0XCHBaJIH H 
3aicjiK)HajiH b 3noH-apajmHT. OnKcaTopbi h npoMbiBOHHbie cmcch roTOBHJiH Ha 
H30T0HHHH0M (J)oc(|)aTHOM 6y4)epe. KoHTpacTHpoBaHHe ocymecTBJiHJiH b npouecce 
o6e3BOxcHBaHHH b 1 %-hom ypaHHJiaueTaTe Ha 70 %-hom cnHpTe b TeneHHe cyroK h 
UHTpaTOM CBHHua Ha cpe3ax b TeneHne 0.5—2 mhh. Cpe3bi npocMaTpHBajiH b 3JieK- 
TpoHHOM MHKpocKone Tesla BS-500. 

PE3YJIbTATbI 

B cocTaBe noBepxHOcraoro oraejia TeryMeHTa nccjiejjOBaHHbix CKpe6Hen moxc- 
HO BblJjeJIHTb TJIHKOKaJIHKC, nOKpOBHblH KOMnJieKC H nOnepeHHO-BOJIOKHHCTblH 
cjioh (pHC. 1 A, E; cm. bkjt.). y 3pejibix CKpe6Hen F. anatis niHKOKajiHKC HMeeT ot- 
HeuiHBoe ^ByxcjiOHHoe CTpoeHHe. HapyxcHbin cjioh, okojio 50 hm TOJimHHbi, co- 
ctoht H3 HexcHbix, pbixjio nepenjieTaioiUHXCfl ({DHJiaMeHTOB, HMeioiunx b ueJiOM pa- 
OTajibHyio opneHTauMK). BHyTpeHHHH cjioh rjiHKOKajiHKca o6pa30BaH MaTepnajiOM 
HCKJHOHHTeJIbHO BbICOKOH 3JieKTpOHHOH nJIOTHOCTH, 15 HM TOJimHHbi. ErO BHeill- 
Hflfl nOBepXHOCTb BOJIHHCTafl, HeMHOrO HanOMHHaiOIHaH KOpOTKHe MHKpOBOpCHH- 
kh, a BHyrpeHHHH HacrajibKo njiOTHO npHMbiKaeT k UHTonjia3MaTHHecKOH MeM6pa- 
He TeryMeHTa, hto rpaHHua Mexcay hhmh nacTO npaKTHHecKH Hepa3JiHHHMa. MeM- 
6paHa HHorjja 3aMeraa TOJibKO no CBeTJiOMy npocTpaHCTBy Mexmy ee HapyxcHbiM h 
BH yTpeHHHM CJI05IMH. 

H3HyTpn BnjioTHyio k uHTonjia3MaTHHecKOH MeM6paHe npnjiexcHT roMoreHHan 
ruiacTHHKa, 60—65 hm TOJimHHbi. Eojibmaa ee nacTb (42—45 hm) HMeeT yMepeH- 
Hyio 3JieKTpoHHyio n^OTHOCTb, a MeHbmaa (BHyrpeHHjm nacTb) 15—17 hm tojiihh- 
hm, 6ojiee njiOTHan. CBeTJian npocjiOHKa, okojio 15 hm, oxaejmeT 3Ty miacTHHKy ot 
pacnojioxceHHoro rny6xce HHTpacHMnjiacTHoro ynjioraeHHfl, y3KHH BHeuiHHH cjioh 
KOToporo (15 hm) HMeeT HecKOJibKO 6ojiee Bbicoxyio 3JieKTpoHHyio nJiOTHOCTb, hqm 
Bee ynjioraeHHe b uejiOM. TaKHM o6pa30M, o6man TOJimnHa noKpoBHoro kom- 
ruieKca, BKjnoHan jjHCTajibHyio nacTb HHTpacHMnjiacTHoro ynjiOTHeHHH, cocTaBjraeT 
80—90 hm. 

nonepeHHO-BOJiOKHHCTbiH cjioh TeryMema HMeeT TnnHHHoe juih CKpe6Hen 
CTpoeHHe. Oh o6pa30BaH HHTpacHMnjiacTHbiM ynjioraeHHeM h npoHH3aH mhoto- 
HHCJieHHbiMH KaHajiaMH, OTKpbiBaioiUHMHC5i Ha noBepxHOCTb TeryMeHTa. Umpa- 
CHMnjiacTHoe ynjiOTHeHHe npejiCTaBJiaeT co6oh cjioh roMoreHHoro MaTepnajia 
yMepeHHOH HJIH nOBblLLieHHOH OJieKTpOHHOH nJIOTHOCTH, OKOJIO 3 MKM TOJimHHbi. 
no-BHjiHMOMy, 3tot MaTepnaji oSjiajiaeT jiocTaTOHHOH TBepjiocTbK), nocKOJibKy Ha 
3JieKTpoHorpaMMax HMeeT xapaKTepHyio BOJiHHCTOCTb, o6pa3yiomyK)CH npn pe3Ke 
TBepjibix oGbeKTOB. Hhxchhh rpaHHua ynjiOTHeHHH hcmhoto He jjocTHraeT 6a3ajib- 
hmx paciiiHpeHHH KaHajiOB. flocjiejiHHe orpaHHneHbi MeM6paHOH, hbjihioiuchch 
npojiojixceHneM HapyxcHOH MeM6paHbi TeryMeHTa. K Hen BnjioTHyio npnjiexcHT Ma- 
Tepnaji HHTpacHMnjiacTHoro ynjiOTHeHHH. Mopcjjojionifl KaHajiOB OKa3ajiacb CBoe- 
06pa3H0H. OHH HMeiOT (J)OpMy 6yTbIJIKH C KOpOTKHM (50—200 hm) H y3KHM (okojio 
15 hm) ropjibiniKOM. Ha ocTajibHOM npoTHxceHHH KaHajibi pacniHpeHbi no 
0.4—0.6 MKM (MaKCHMaJIbHO A O 1 MKM) H COJiepXCaT pa3H006pa3HbIH MeM6paHHbIH 
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MaTepnaji. Bo mhothx cjiyuanx 3tot MaTepnaji opraHH30BaH b BHjte luhpokhx Tpy- 
6ok, 6a3ajibHO OKaHHHBaiomHXCH ny3bipbKOBHjtHbiMH paciiiHpeHHflMH. Hx ann- 
KajibHbie OKOHMaHHH BbiHBMTb He yuajiocb, o^HaKO co3^aeTCH BnenaTJieHHe, hto 
o6pa3yiomaH hx MeMbpaHa coejtHHeHa c MeMbpaHOH, orpaHHHHBaiomeH KaHajibi. B 
oahom KaHajie moxcct HabjnonaTbCH HecKOJibKO TaKHX Tpy6oK. 

Y MOJio^bix CKpeSHen F. anatis noBepxHocraaH uacTb TeryMeHTa b uejiOM HMeeT 
cxo^Hoe CTpoeHMe (phc. 2 A , E\ cm. bkji.). IljiacTHHKa, npHJiexcaman H3HyrpH k uh- 
Tonjia3MaTHHecKOH MeMbpaHe, HMeeT Taxyio xce TOJimHHy, KaK h y B3pocjibix Hep- 
Ben, o^HaKO BHeuiHHH ee cjioh HecKOJibKO TOHbiue (30—35 hm), a BHyrpeHHHH — 
TOJime (20—25 hm). TojimHHa BHeuiHero cjioh HHTpacHMruiacTHoro ynjiOTHeHHH y 
MOJiOAbix F. anatis no cpaBHeHHio co 3pejibiMH yBejinneHa no 70 hm, cootbctctbch- 
ho obman TojimHHa noicpoBHoro KOMnjieKca nocraraeT 130—140 hm. HecKOJibKO 
OTjiHnaeTCH h Mop(J)OJiorHH nop-KaHajiOB, uinpHHa npocBeTOB KOTopbix He npeBbi- 
iiiaeT 0.15 mkm. 

Y MOJiojibix CKpeOHen N. crassus (pnc. 3 A, E\ cm. bkji.) rjiHKOKajiHKC nocTHraeT 
45—69 HM TOJIIUHHbl, H B eTO COCTaBe OTCyTCTByeT 3JieKTpOHHO-njIOTHbIH BHyTpeH¬ 
HHH cjioh. rijiacTHHKa, npnjiexaman k BHyTpeHHeii noBepxHOCTH uHTonjia3MaTH- 
necKOH MeMOpaHbi TeryMeHTa, okojio 40 hm TOJimHHbi. Ha paccTOHHHH okojio 
10 hm ot Hee pacnojiaraeTCH HHTpacHMnjiacTHoe ynjiOTHeHHe, nncTajibHan uacTb 
KOTOpOrO OKOJIO 20 HM TOJIIUHHbl, HMeeT nOBbimeHHyiO OJieKTpOHHyiO njIOTHOCTb. 
TaKHM o6pa30M, obman TOJiiUHHa noKpoBHoro KOMnjieKca cocTaBjineT 70 hm. Hto 
KacaeTCH nonepeHHonojiocaToro cjioh b uejiOM, to y N. crassus oh npencTaBJineTCH 
3aMerao MeHee pa3BHTbiM, neM y F. anatis , h HHTpacHMnjiacTHoe ynjiOTHeHHe Bcero 
0.4—0.5 MKM TOJIIUHHbl. 


OBCY^KflEHME 

nojiyneHHbie pe3yjibTaTbi h naHHbie jiHTepaTypbi (cm. Tabjinuy) CBHneTejibCTBy- 
K)T O TOM, HTO y BCeX BHUOB HCCJieHOBaHHblX HepBeH nOKpOBHblH KOMnjieKC HMeeT 
OAHOTHnHoe CTpoeHHe h o6pa30BaH noBepxHOCTHOH uHTonjia3MaTHnecKOH MeM- 
6paHOH, nceBJIOKyTHKyjIHpHOH njiaCTHHKOH, y3KHM CBeTJIbIM CJIOeM H AHCTaJIbHblM 
(J)parMeHTOM HHTpacHMnjiacraoro ynjiOTHeHHH (pnc. 4). OcHOBy noKpoBHoro kom- 
njieKca cocTaBJinioT noBepxHocraaH UHTonjia3MaTHHecKaH MeMbpaHa h pacnojio- 
xceHHan no jx Hen BnjiOTHyio hjih Ha HeKOTopoM paccTOHHHH ot Hee njiOTHan njia- 
CTHHKa. nocjiejiHHH pa3HbiMH aBTOpaMH HHTepnpeTnpoBajiacb KaK KyTHKyjia 
(Crompton, Lee, 1965; Hammond, 1967; Diaz Cosin, 1972; Beermann e. a., 1974) 
hjih ee BHeuiHHH uacTb (Marchand, Grita-Timoulali, 1992), ojieKTpoHHO-njioTHan 
nojiocKa (Stranack e. a., 1966), nepcjDopnpoBaHHbiH cjioh (Lange, 1970), cybmia3- 
MaTHHecKan MeMbpaHa (Nicholas, Mercer, 1965; Graeber, Storch, 1978), BHyTpH- 
CHHUHTHajibHoe ynjiOTHeHHe (Albrecht e. a., 1997). no HarneMy mhchhio, hh ouhh 
H3 3THX TepMHHOB He HBJIHCTCH yZtOBJieTBOpHTCJIbHblM (CM. HhKHUIHH, 2000), nO- 
3TOMy Mbi npnjtepxcHBaeMCH 3necb paHee npejuioxceHHoro HaMH (Hhkhuihh, 1985, 
1986) Ha3BaHHH «nceBnoKyTHKyjiHpHan njiacTHHKa». 

npHBejteHHbiH npHMep nonnepKHBaeT TpyjtHocTH, B03HHKaiomHe npn cpaBHH- 
TejibHOM aHajiH3e MopcjjojiorHH noKpoBHoro KOMnjieKca BCJiencTBHe pa3jiHHHOH 
HHTepnpeTaitHH ouhhx h Tex xce CTpyKTyp pa3HbiMH aBTopaMH. B cjiyuae c nceBno- 
KyTHKyjIHpHOH njiaCTHHKOH Mbi HHTepnpeTHpOBaJIH ee Ha OCHOBaHHH H3yueHHH 
npHBejteHHbix aBTopaMH MHKpo(|)OTorpa(|)HH. TaK, y Centrorhynchus milvus b no- 
BepxHOCTHOM oraejie TeryMeHTa y aKaHTejui, lOBeHHjibHbix h B3pocjibix CKpebHen 
onncbiBaeTCH KyTHKyjia, roMoreHHan b nepBOM cjiynae h uByxcjioHHan — b ocrajib- 
hmx (Marchand, Grita-Timoulali, 1992). OnHaKO aHajiH3 npencTaBJieHHbix aBTopa¬ 
MH 3JieKTpOHorpaMM noKa3biBaeT, hto aMopcjjHbiH (bhciuhhh) cjioh «KyTHKyjibi» 


396 



Pa3MepHbie xapaKrepHCTHKH noKpoBHoro KOMnaeKca HeKOTopbix cKpebHen (b hm) 


Size characteristics of the surface complex on some acanthocephalans 


Bna, CTaaHH pa3BHTHfl 

Abtop 

Hapyxmaa uh- 
Tonaa3MaTHHe- 
cxaa MeM6paHa 

«CBeTabiH» 

caott 

nceBaoKyTHKy- 

aapHaa 

naacTHHKa 

«CBeTabiH» 

caott 

AucTaabHaa 
HaCTb HHTpa- 
CHMnaacTHoro 
ynaoTHeHHH* 

06uiaa 

ToamuHa 

Moniliformis moniliformis 

Nicholas, Mercer, 1965 

8 

+ 

+ 

_ 

_ 



Byram, Fisher, 1973 

11.5 

20 

10 

— 

— 

~42 


Wright, Lumsden, 1968 

12.5 

+ 

+ 

+ 

+ 



Wright, Lumsden, 1969 

12 

+ 

+ 

+ 

+ 


aKaHTop 

Wright, Lumsden, 1970 

6 

+ 

20 

+ 

100 

~130 

aKaHTop 

Albrecht e. a., 1997 

+ 

+ 

MHTpacHHUHTHaabHoe ynaoTHeHne 160 

Macroacanthorhynchus hirudinaceus 

Diaz Cosin, 1972 



KyTHKyaa 50—53 



Pomphorhynchus laevis 

Stranack e. a., 1966 

+ 

+ 

+ 

+ 

+ 


Acanthocephalus ranae 

Hammond, 1967 

+ 

30 

+ 

+ 

8 


Echinorhynchus gadi 

Lange, 1970 

15 

+ 


KyTHKyaa 



Graeber, Storch, 1978 

9-12 

43-53 

17-25 

10 

— 

o 

o 

1 

o 

oo 

\ 


EobpoBCKnx, 1992 

+ 

— 

48 

+ 

? 

1 

Centrohynchus milvus aKaHTejuia 

Marchand, 

+ 

— 


KyTHKyaa 


lOBeHHJlbHblM 

Grita-Timoulali, 1992 

+ 

+ 

30 

+ 

+ 


B3pocabiM 


+ 

+ 

32 

+ 

+ 


Filicollis onatis Moaouoii 

HacToamee coobm. 

+ 

30—35** 

20-25 

15 

60-70 

130-140 

B3pocabiM 

» » 

+ 

42-45** 

15-17 

15 

15 

80-90 

aKaHTejuia b B03pacie 10 aH. 

Nikishin, 1992 

+ 

— 

+ 

+ 

+ 

50-70 

aKaHTeaaa b B03pacie 20 aH. 


+ 

— 

30-40 

+ 

20-30 

63-82 

aKaHTeaaa b B03pacie 40 aH. 


+ 

— 

40-60 

+ 

75-150 

120-170 

aKaHTeaaa b B03pacie 50 aH. 


+ 

— 

+ 

+ 

+ 

80-130 

aKaHTeaaa b B03pacie 60 aH. 


+ 

— 

+ 

+ 

+ 

90 

Arhythmorhynchus petrochenkoi aKaHTeaaa 

Hhkhuihh, 1985 

+ 

— 

25-27 

15-16 

10 

50 

Polymorphus strumosoides UHCTaKaHT 

Hhkhuihh, 1986 

+ 

— 

28-35 

+ 

20-30 

50-80 

Pi magnus UncraKaHT 

Hhkhuihh h ap., 1994 

+ 

— 

+ 

+ 

+ 

50-100 

aKaHTop 

Hhkhuihh, KpacHome- 

+ 

— 

+ 

+ 

+ 

30-40 


KOB, 1990 







Plymorphus minutus aKaHTop 

Albrecht e.a., 1997 

+ 

+ 

MHTpacHHUHTHaabHoe ynaoTHeHne 60 

Neoechinorhynchus rutili 

Tot ace 

+ 

+ 

Mht 

pacHHUHTnaabHoe ynaoTHeHne 20 

Ni crassus 

HacToaiuee coobm. 

+ 

25** 

6 

1 10 

20 

1 70 


npnMeMaHHfl.*B caynaaxc axaHTopaMM n axaHTeaaaMH HHTpacHMruiacTHoeynaoTHeHHe npeacTaBaeHOTOJibKo eroancTaabHbiM cjioeM. + — KOMnoHem noKpoBHoro KOMnjieKca 
aBTopaMH oTMeneH mjim BbiHBaaeTca Ha MUKpochoTorpachnax, oaHaKo ero pa3Mepbi He yKa3aHbi. - — KOMnoHeHT noKpoBHoro KOMruiexca aBTopaMH He OTMeneH h He BbuiBaaeTca Ha mhkpo- 
cJ)OTorpacl)Hflx. ** — BMecTo «CBeTaoro» caoa HMeeTca BHeuiHUH c^parMeHT nceBaoxyTHKyaapHOH naacTHHKH. 





Phc. 4. CxeMa CTpoeHHH noBepxHOCTHoro ynacTKa TeryMeHTa CKpe6Hen Chjih HarjianHocra othoch- 
TejibHbie pa3Mepbi 3JieMeHTOB TeryMeHTa Heco6jno/ieHbi). 

PB — paanajTbHbie BOJiOKHa. 

OdajibHbie o6o3HaMeHHH TaKHe xe, KaK Ha pnc_ 1 h 2. 

Fig. 4. Scheme of surface part of tegument in acanthocephalans (size of tegument elements are given in 

not equal proportions). 


aHajiornHeH nceBztoKyTHKyjiHpHOH njiacraHKe, a njioTHbiM (BHyrpeHHHH) cjiom — 
HHTpacMMnjiacTHOMy ynjioTHeHMio. YIpw 3tom Ha cf)OTorpa(j)HHx xoporno bhziho, 
hto o6a 3 th KOMnoHeHTa pa 3 #eJieHbi cBeTjibiM npoMexcyTKOM, a y3KHH ztHCTajibHbm 
(J)parMeHT njioTHoro cjiob (hjih HHTpacHMruiacTHoro yruiOTHeHun) HMeeT 6ojiee 
BbicoKyio 3JieKTpoHHyio njioTHOCTb, HexcejiH ero ocTajibHan nacTb. Pa3yMeeTCH, hc- 
nojib30BaHHe TepMHHa «KyTHKyjia» b ztaHHOM cjiynae HeKoppeKTHO, nocKOJibKy 
CTpyKTypbi, o6T>eztHH5ieMbie aBTopaMH non sthm TepMHHOM, pacnojiaraiOTCH BHyT- 
pn srumepiviajibHoro CHMnjiacTa, a He Ha HapyxcHon noBepxHOCTH snuztepMHca, KaK 
b cjiynae c ranmHbiMH KyTHKyjraMH (HanpHMep, y HeMaTOzO- 

Aji6pexT c coaBTopaMH (Albrecht e. a., 1997) BbiHBHJiH b noBepxHocraoM oraejie 
snH^epMajibHoro chhuhthh y axaHTopoB Tpex bhziob CKpebHew, othochiuhxch k 
pa3HbiM KjiaccaM, BHyTpHCHHUHraajibHoe ynjiOTHeHHe (intrasyncytial conden¬ 
sation), TOJimHHa KOToporo BapbupyeT ot HaHMeHbineH y Neoechinorhynchus rutili 
(Eoacanthocephala) no HanSojibineH y M. moniliformis (Archiacanthocephala). One- 
bhzjho, hto b ziaHHOM cjiynae penb HzteT o nceBztOKyTHKyjiHpHOH njiacTHHKe, no- 
CKOJibKy, KaK yxe oTMenajiocb Bbirne, THnHHHoe HHTpacHMnjiacTHoe ynjiOTHeHHe, 
xapaKTepHoe zuifl nonepeHHonojiocaToro cjioh UHCTaKaHTOB h B3pocjibix ocoGew, 
y 3M6pMOHaJIbHbIX JIHHHHOK H pa3BHBaK)lHHXCH aKaHTeJUl He pa3BHTO. ABTOpbl CB5I- 
3biBaiOT BapnauMH b pa3Mepe 3toh CTpyKTypbi c ocoSchhocthmh Ghojiothh HCCJie- 
ZlOBaHHbix CKpeGHew, paccMaTpuBan yBejmqeHHyio TOJimuHy BHyTpHCHHUHraajib- 
hoto ynjiOTHeHHH y aKamopoB M. moniliformis KaK azjanTauHio k cyxonymoMy 
XCH3HeHHOMy UHKJiy 3THX HepBCH. 0Ta 3aKOHOMepHOCTb CnpaBe^JIHBa, nO-BHOTMO- 
My, TOJibKO juin noKpoBOB 3M6pnoHajibHbix jihhhhok, nocKOJibKy Ha zipyrux CTazjH- 
HX pa3BMTHH CKpeGHeH pa3JIHHHH B KOJIHHeCTBeHHbIX XapaKTepHCTHKaX HX nOKpOB- 
hoto KOMnjieKca eft He noznniHfliOTCH (cm. TaSjiHity). 

OcoGeHHocTbK) HCCJie^OBaHHbix CKpeSHeh hbjihctch OTcyTCTBHe CBeTjioro cjioh 
M exmy HapyxcHOH UMTonjia3MaTHHecKoft MeMdpaHoft h nceBzzoKyTHKyjifipHoft njia- 
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CTHHKOH. BMeCTO Hero BbIHBJIHeTCH JtHCTaJIbHblH (JjpaTMeHT 3TOH nJiaCTHHKH, 
HMeiomHM HecKOJibKO MeHbuiyio 3JieKTpoHHyio njiOTHOCTb no cpaBHeHHio c ee 
iuiothom 6a3ajibHon nacTbio. Pacnojio^ceHHe nceBuoKyTHKyjibi BnjiOTHyio k no- 
BepxHocTHon MeMGpaHe paHee HaGjnouajiocb HaMH y aKaHTejui n uncraKaHTOB no- 
jihmop^hu (Hhkhiuhh, 1985, 1986; Hhkhuihh h up., 1994), aKaHTopoB P. magnus 
(Hhkhuihh, KpacHomeKOB, 1990) n y pa3BHBaioiuHxcfl aKaHTejui F. anatis 
(Nikishin, 1992a), a Tarace OTMeneHO y B3pocjibix CKpeGHen Echinorhynchus gadi 
(Bo6poBCKHX, 1992). Flo uaHHbiM JiHTepaTypbi, y 6ojibinnHCTBa CKpeOHen, nccjie- 
UOBaHHbix c npnMeHeHneM 3JieKTpoHHOH MHKpocKonnH, b tom HHCJie n y E. gadi , 
Me;*my sthmh 3JieMeHTaMn HMeeTcn npocTpaHCTBO, no TOjimnHe non™ He otjih- 
naiomeecH ot onncaHHon HaMH uncTajibHOH nac™ nceBuoKyTHKynnpHOH nuacTHH- 
kh (cm. TaGjinuy). njiOTHOCTb MaTepnajia, 3anojiHHiomero 3to npocTpaHCTBO 
BapbnpyeT ot hh3koh (HanpnMep, Crompton, Lee, 1965; Wright, Lumsden, 1969 
Byram, Fisher, 1973, n up.) uo OTHOCHTejibHo bmcokoh (Stranack e. a., 1966 
Wright, Lumsden, 1968, 1970; Marchand, Grita-Timoulali, 1992, hu p.). BecbMa Be- 
Pohtho, hto OTMeneHHan ocoSeHHOCTb MOxceT 6biTb odycjiOBjieHa pa3JiHHHHMH b 
MeTO^HKe noaroTOBKH o6pa3uoB k 3JieKTpoHHOMy MHKpocKonnpoBaHnio. 

BHyTpeHHHM KOMnoHeHTOM noKpoBHoro KOMnjieKca hbjihctch uncTajibHan 
nacTb HHTpacHMnjiacTHoro ynjioTHeHHH, HMeiomaa 6ojiee BbicoKyio 3JieKTpoHHyio 
njiOTHOCTb no cpaBHeHHio c ero ocTajibHOH Maccon. flByxcjioHHan opraHH3auHH 
HHTpacHMnjiacTHoro ynjioraeHHH paHee 6buia OTMeneHa jiHmb HecKOjibKHMH aBTO- 
paMH (Hammond, 1967; Wright, Lumsden, 1970), ojmaico aHann3 onyGuHKOBaH- 
HblX 3JieKTpOHHO-MHKpOCKOnHHeCKHX (|)OTOrpa(j)HH CBHUeTejIbCTByeT o pacnpo- 
CTpaHeHHM 3toto (JieHOMeHa y 6ojibiiiHHCTBa HccjiejiOBaHHbix cKpedHett (Stranack 
e.a., 1966; Marchand, Grita-Timoulali, 1992, h u p.). OcodeHHO othctjihbo otot 

nJIOTHblH CJIOH BblflBJIfleTCH y 3M6pMOHaJIbHbIX JIHHHHOK H pa3BMBaiOIUMXCH aKaH- 

Tejui (Wright, Lumsden, 1968, 1969, 1970; Hhkhuihh, KpacHomeKOB, 1990; 
Nikishin, 1992a, 19926), y kotophx HHTpacHMnjiacTHoe ynjioraeHHe eme He Hana- 
jio ^opMMpoBaTbCH. Hmchho no 3TOH npHHHHe Mbi CHHTaeM uejiecoo6pa3HbiM pac- 
CMaTpMBaTb ero b KanecTBe KOMnoHema noKpoBHoro KOMnjieKca. Y F. anatis 3tot 
KOM noHeHT xapaKTepH3yeTCH onpeueueHHOH uHHaMHHHocTbio: b npouecce pa3BH- 
thh axaHTejuibi ero TOJimnHa B03pacTaeT, a b uajibHenmeM (no Mepe (J)opMHpoBa- 
hhh HHTpacHMnjiacTHoro ymiOTHeHHH) — yMeHbmaeTCH. Moxcho npeunouaraTb, 
hto c 3thm cjioeM CBH3aHbi anMKajibHbie BepmHHbi bojiokoh, nepeceKaioLunx Tery- 
MeHT cKpe6Heft b paunaubHOM HanpaBjieHHH. 

KaK y pa3H0B03pacTHbix npeucTaBHTejien ouhoto BHua, TaK h y pa3Hbix bhuob 
CKpe6HeH b CTpoeHHH noKpoBHoro KOMnjieKca bbihbjihiotch HeKOTopbie kojihhcct- 
BeHHbie pa3JiHHHH. 3th BapnaitHH, c ouhoh CTopoHbi, MoryT 6biTb pe3yjibTaTOM He- 
ajteKBaTHbix H3MepeHHH cpe30B, njiocKOCTb KOTopbix He CTporo nepneHjtHKyjinpHa 
noBepxHOCTH xcHBOTHoro, hjih c jtpyroH xce — MoryT uencTBHTejibHO OTpaxcaTb B03- 
pacTHbie ocoGeHHOCTH HccueuoBaHHbix nepBen. O nepBOH bo3moxchocth CBHue- 
TejibCTByioT pa3JiHHaiomHecH pe3yjibTaTbi H3MepeHHH pa3HbiMH aBTopaMH ouhhx h 
Tex xce CTpyKTyp y ouhhx h Tex xce bhuob, HanpnMep y Moniliformis moniliformis. 
BTOpan B03MOXCHOCTb nOJtTBepXCJtaeTCH HaUIHMH UaHHbIMH OTHOCHTejIbHO pa3BH- 
BaiomnxcH jihhhhok F. anatis , y KOTopbix b npouecce nocT3M6pnoreHe3a TOjimnHa 
noKpoBHoro KOMnjieKca CHanaua (ot ctbuhh MHrpnpyiomero axaHTopa jxo craunn 
cpeuHen aKaHTejuibi) uoBOJibHo cymecTBeHHo B03pacTaeT, a 3aTeM HecKOJibKO 
yMeHbmaeTCH (Nikishin, 1992a). no Been bhuhmocth, 3th H3MeHeHHH CBH3aHbi c 
npoueccoM 4)opMHpoBaHHH HHTpacHMnjiacTHoro ymiOTHeHHH, Hanajio KOToporo 
npnxouHTCH KaK pa3 Ha 3aBepmaiomHe CTaunn jiapBoreHe3a (no3UHen aKaHTejuibi h 
UHCTaKama) (Butterworth, 1969). 

TaKHM 06pa30M, CpaBHHTeJIbHblH aHaJIH3 MOp^OJIOTHH nOBepXHOCTHOH nacTH 
TeryMema y CKpeOHen Ha pa3Hbix CTa uhhx hx pa3BHTHH nojtTBepxcjtaeT paHee bbi- 
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CKa3aHHoe npe^nojioaceHHe o tom, hto noKpoBHbiw komfuickc, (JjopMHpyflCb eme 
Ha CTa^HH axaHTopa, b ^ajibHewuieM He npeiepneBaeT KanecTBeHHbix H3MeHeHHH 
(Hhkhihhh, 2000; Hehn e. a., 2001). BapnamiH b pa3MepHbix xapaicrepHCTHKax co- 
CTaBJiHioiuHX ero komhohchtob o6ycjiOBJieHbi jih6o OKOJiorHHecKHMH oco6chho- 
CT5IMH HepBeil (b CJiy^ae C 3M6pHOHaJIbHbIMH JIHHHHKaMH), J1 h6o B03paCTHbIMH 
oco6eHHOCTHMH Hccjie^oBaHHbix nepBeH (b cjiyrae c pa3BHBaiomHMHCfl aicaHTejuia- 
mh). 
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SUMMARY 

Fine morphology of external tegument (surface complex) of young and mature 
acanthocephalans Filicollis anatis and young Neoechinorhynchus crassus is described. Based on 
comparative analysis of the obtained results and literature data, the surface complex of all 
examined acanthocephalans is shown to have principally similar structure at all stages of life 
cycle. Differences between species examined are found in quantitative characters only and they 
are related either to age or ecology of worms (embryonic larvae). 
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Phc. 1. noBepxHOCTHbiH otacji TeryMeHTa MeTacoMbi no;iOB03pe;ioro cKpe6HH Filicollis artatis. 

A — o6uimh BMfl nonepeHHo-BOJioKHHCToro cjioh; B — cTpyKTypa noKpoBHoro KOMmieKca h chparMeHT KaHajia Tery¬ 
MeHTa. yBejiHHeHHe: A — 31 200, B — 76 100. BC — Be3MKyjiHpHbiH cjioh; f— rjiHKOKajiHKc; MY — HHTpaCHMruiacT- 
Hoe yruiOTHeHMe; K— nopbi-KaHajibi b nonepenHo-nojiocaTOM cjioe; IIBC — nonepeHHo-BonoKHHCTbiH cjioh; 77/7 — 
nceB^OKyTHKy^flpHaa miaCTHHKa; //A/ — UMTonjia3MaTHHecKaH MeM6paHa. 

Fig. I. The surface part of tegument in metasoma of Filicollis anatis. 









Phc. 2. FIoBepxHocTHbiw oxaeji TeryMeHTa mojio;u>ix CKpefiHew Filicollis anatis . 

A — o6mn8 bha nonepeMHO-BojioKHMCToro cjioh; B — AHCTajibHaa MacTb nonepeMHo-BDJiOKHMCToro cjioh npH 6o;ib- 
iliom yBejiMHeHHH. yBejumeHMe: A — 19 800, £ — 88 600. BBC — BoMjiOMHOBOJiOKHMCTbifi cjioh; fifty — anciajibHaa 
MacTb MHTpacMMnjiacTHoro ynjioTHeHMa; J1K — ;innRaHbie Kanjin; 17K — noKpoBHbifl KOMiuieKC. 
OcTa^bHbie o6o3HaMeHH« TaKne *e, KaK Ha puc. 1. 

Fig. 2. The surface part of tegument of young acanthocephaians Filicollis analis. 




Phc. 3. rioBepxHOCTHbiK oxne;i reryMeHTa CKpeGHa Neoechinorhynchus crassus Ha npoziojibHOM (A) h 
nonepe4HOM ( B) cpe3ax. YBe;i.: A — 172 100; B — 111 300. 

06o3HaHeHHH TaKne >Ke, KaK Ha puc. 1 h 2. 

Fig. 3. The surface part of tegument of Neoechinorhynchus crassus in longitudinal (A) and transverse (5) 

dissections. 


